Résumé. 2014 Lorsqu'un mélange de Abstract. 2014 When a predominantly nonpolar mixture is in contact with a chemically ionizable substrate, thick wetting layers of a predominantly polar phase can form on the substrate. This paper considers the effects of added salt on such layers. In the limit of low salt concentrations, the equilibrium thickness reduces to a result previously derived by the author. In the limit of high salt concentrations, the thickness reduces to a Debye screening length times a known function of two dimensionless parameters.
Abstract. 2014 When a predominantly nonpolar mixture is in contact with a chemically ionizable substrate, thick wetting layers of a predominantly polar phase can form on the substrate. This paper considers the effects of added salt on such layers. In the limit of low salt concentrations, the equilibrium thickness reduces to a result previously derived by the author. In the limit of high salt concentrations, the thickness reduces to a Debye screening length times a known function of two dimensionless parameters. [7] . Our understanding of such layers traces back to a calculation by Langmuir [4] . When There is no need to consider the potential for z = 0 (L), and one can take z in phase « to infinity. This region contributes a correction to equation (2) that is at most of relative order d2/L . Although it is not possible to solve this explicitly for C, the following considerations reveal that only certain features of the full solution are needed to derive equation (2) . A free-energy formulation leads to results identical to those that follow [9] . First consider the situation in figure 1 (6) and (7) imply that H and C are simply related :
Now consider the effects of gravity on the pressures in the a and B phases at z = d. The pressure in the a phase becomes po + p a gL, while that in the 8 layer becomes po + II + ps gL, where po is the pressure at the upper a -B interface. The equality of these two pressures determines the equilibrium value of d :
where Ap = p a -P {3. C is therefore given by where D is defined in section 2.
With this result for C, equation (9) (7) and (8) , this leads directly to equation (2). 4 . Conclusion.
The goal of this paper has been to extend the theory of wetting layers stabilized against gravity by ionic forces. The principal result is equation (2), which gives the equilibrium thickness of a wetting layer on a charged substrate in an electrolyte solution.
A number of generalizations of equation (2) (1) The preceding analysis assumes that the charge density on the surface of the solid is a known constant, but it generally depends on the potential at the surface and on the nature of the added electrolyte [10] . With I 0 for definiteness, equation (8) implies that I and nB (0) = n exp [-8 (polar) and carbon disulfide (nonpolar) in contact with glass provide a realization of the situation in figure 1. Experiments indicate that thick wetting layers of a less dense nitromethane-rich phase ((3) intrude between a denser carbon disulfide-rich phase (a ) and the glass [11] . However, calculations indicate that dispersion forces oppose wetting by phase Q : W in equation (1) is negative [12] . Because wetting layers in a gravitational field require favorable longrange forces to exist, it is plausible that ionic forces stabilize the thick layers that are observed [3] .
Experiments to confirm this and to study the effects of added salt are underway [6] .
